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(57)Abstract 

PURPOSE: To produce jet engines or the like by 
producing superalloy cast articles by casting from a 
hardly castable high melting temp, superalloy compsn., 
thereby eliminating the need for lines or the like for 
protection against the high temp, of combustion gases 
and reducing the weight. 

CONSTITUTION: A product is cast from the uncastable 
high melting temp, superalloy. The temporary defect 34 
existing in the product and the metallic portion 40 
around the same then ground away to form an excised 
space. A filler metal having the same compsn. as the 
compsn. of the product is filled by welding or the like 
into the excised space. If there is a defect in the filler 
metal, the defect is excised and the oxide on the surface 
of the filler metal is removed. A mixture composed of a 
binder and cladding powder is added to the surface of 
the filler metal and the product is subjected to a heat 
treatment, by which the binder is removed and the 
cladding powder is melted and solidified. The product is 

subjected to high-temp, isostatic compression. The cladding powder is a mixture composed of 
the particle of the high melting temp, superalloy and a low melting temp, superalloy. As a result 
the product reduced in the weight while maintaining the high-temp, performance is obtd. 
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J 

fcSti&U (b) i9E«S* C#£-rs-;fcX»£ifNB 
(c) I5E— *Xte^<fc^n©SH©^SBS»S« 
irr*£fcC«fcoTiiiEfifl©^fi£iS&£!SJ£fl*J£ 
U (d) ME«B?3ERII*Jlcgi)D$*S?i5«U. (e) tfrES 

utom&tii&tttiaL, (g) ttrEEiafc&j&sfcjrr;: 

tCiU, frEiiS^&»STS£#MctaE«B»©* . 
£»*?UT«H3'B-» &V>Tft) StE&S.fciiSfi3FEEffi 

c»*^2] taE^^teft<sik£ug'&&#w*8 

0. ^$7 7. MAR — M— 5 0 9. 1 0 8, 
125. B-1 90 0, B-1 9 0 0+Hf, MAR — 
M-246, IN-100, GTD-111, 7XAn 
-f. -<>n^7 1 3, -f>3*;V7 3 8. -f >^*)V 
7 9 2, -Oa*/!^ 3 9d3,ktfU-5 0 Ofr&SKfcS 
± og«n*K#« 1 E«CD^& 

a3£El E«©;&8u 
[SWfc®4] tJSSlP^^fiJEftifi^EJiSGa^jS 
SSfcSSnfcfirEKfiiSlRftKE C^^^TT 
5S^lE*0*i£. 

H3jSBlE«©:£8u 

ta*«6] taExg(f) t6Esm#o^as*tit 
E*££3!l-cai«u *v^TttrEife-&S9* ? S:^i" ; 5tft«cttr 
ES^3a±tirs«a«©**«^rr5 ^ t \z*r>xn 
jgsnssfc&fi i e«©*s. 

3SBlEe©:£8u 

8 ] stES^3sa«»7 * u t.9%&mt 
£©ig-g-i»T**§t*S i E«©;£fe> 

try zi-jvts-f^vx-'rJvt.om-tyBT'&zm&ia 
1 £«©#&. 

[st#Ji i o ] tasftatm^^fe < t fe 2 «©& 
^^^©gs-isr^&fS^TViT, miro&^^yfea 

ESS 1 ©&™fc»fc«fctf65E»iB.<fc 0 fc£v>»£££- 
lE«©m> 

5CtC±5 TtaES10tJ©^W± fct&E««*m*© 
ta*«12] t3EXS(g) #ME«S#S5k©4>fc 



I 4#H¥4-3 0 9 4 5 2 

2 

©fc^SKTT&ffiSnfcSMSB 1 Ett©^&. 
C«*«13] iitESfi*^KS«^^X^-lf>X> 

$»©SflT?****B 1 £«©**£. 
[|»*=® 1 4] H:&B 1 E«©*SlCioTSjSSn 

[SI** 1 5 3 M*81 1 3 E«©^»C <fc^ T«iSS 

16] (a) ffltt*imts.fcWu!m&&fr 6>» 

ssoasu ft) it(Esai i cs*rr*-*xi8SitB 

• L. (c) ME— &XI8fe<ktf-€-n©J3ffl©&JR»#&# 
ITr*::tlC«k^TlJ!JIS^H£^l£U (d) IfcESSiS* 

wfiaKst^ue^^&SHfisnfctirEtiflt^RKii' 
n cm**** *«jD»««E«i»a!niiftfc*Ku 
(e) «iE«in« , f©X«*«JBrr*£*fcttE«in«© 
JHlottfetttBSU (f) OTE«ftt«ftfcWlHI 

l ©©*fi?fflj£«M3<fctft8E«iB<fc 0 fc<6V>«&£*r 
L*oM*fcllB» 1 ©®5fcB?*ia«S5*.fctft&E» 

fl, *a 6-r n t ©Ttr *ss 2 ©©*&■?»*•& £ **tr 
? ^» < t % 2 «©fflgfc*©5B& : f*aj3y»©g-&«ia» & 

S5«H»©*t!&&Slt©S'&'ftlS:iaE«flI»©S® 

tcttinu (g) WESairSftM3SS«r^£t-*f . S9 

E*#»ft**T*fc#fcltEl«*f»*©*a:< tt> 
ft) *E«Afc*««HE»«rn»S»&rt*Ei 

£#mt-r*, s&is^fg&&ik&g'&&©«Bi$fc:s 
aa-rsfese)©^. 

0 UMB9U7] (a) *HC-**B**l-«aa*il 

«3F^r«a«wai#**6«»i/. ft) t&E-&*ft 
mt»*u (c) «rE«ai*ii»fcrauajSft«T5 

tf^n&©xisi*«»u. ft) WESioa±ofcfiv^» 
u^5.ae ; f«©eBuSi^Rfi«J'*^rr«'»s«®* 

-ettE^lott©*ffi**au (f) ME^Sb^R^- 
Ciitckt), fitE®HjR&R^)-*i5E«lD«©^®^ 

T*M©^teSB5*L. J*CV^T?(g) tJEtliBK:ii5fi«SBE 

& BS^iS-&^»fi*fiiS-r ; 5fc8e)©^ 

& 

[5SW©SSBftBira 
50 [0001] 
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(3) 

3 

[0 0 0 2] fia^^^X5'-tf>I>v>tC*^-5ffl 
mt. BfeBtt*#©BLV>tma*©l?>TBS. d> 
(C* ViTfitl £ n*#f*fi. ft* < ©*&» 

wow i KJiiorrsfeJcK^a^siu 
#-5*&ffi«te«^-r**>STa*. sac x.>*?> 
©»»«*«<»*.•&;£«>. «M»»Tt*«»rt« 

[0 0 0 3] ax^-t^I^^fctli'xy M> 
3?>te*V»Ttt. X>5?>©M»#S£«**»AS*l. 
*LTH^BEB1i»«lCJ::3TEE»S*l*. BEffiSn 

ft«i6. x*5>>©a*a*ttHB*Iftft**Us±lWI 

K2«fflx>5?>^H5«-*»»©-aitl'T> -IBS 
V>S«EiBJ[SpIi6fc-r*3kA*nfc»»*J:(^x>S?> 

[0 0 0 4] g*r©ttl»5SS>3:y hX>5?>Ji«L,T^F 

«©j^ai* 3 ff-r-5 i b©tffc^T. *»#**©»***» sb 50 
»**BAsn, *LT*n©ft«*&ftjfctf:*#ira& 

ns. x>3?>©1»i&«C»oT#^«0e«U:fcJEIS« 
D K:IR«©*ttS«»EBSnTV»*. *»*«X>5?> 

^■*«0iCBJ*r*©fc+»A«2»©«eBS*J:WH 

tt£^rixTv»*ftntfasi | ivi. *>*>*x^>tt* 
fc. x>5?>©«g5ic*tts^85»F»3»c^,e.n5aja 

[0 0 0 5] X>^>«ig©5STSSlr#B£n2>gB 
BffiftJS©? l'-ABiSS«l« , r*«* ©Sa#Ba*J 

fpfis n& 5 -f ^rifitmy u^hwm. tssaoflaft^x 

t©WtEB«n*. 3i»36»S5-f^-ttB®^B©*H» 

&©•«*&<, swrnffi^v-ASBi 
^v-ifliiifc&B-rs&a©**©-?**. 50 



#B¥4-3 0 945 2 

4 

[0 0 0 6] ±B©££:#«J«©7W-A«ifc8*BjIS 

i6nav»2ii:c»*. »«aojB^BBBB«J:cw 
arc«t-3T«at:Jin:i'#*©K»u gua©j@-s-^» 

3S»ii»«*BfcJ:"9Tlni-r«Cfc)8« PFWCttftWC 

■ago jNtc-nrcaa. -5-©a*»4, 
,fc5tBa©BBas^ rft&raB&a* 

Sfctt r^jg^Bifig&ig^-^j iff J0 lift 

a©*A%B*a «t o fca^BJsa&Ma-B**-*'*©* 1 
nx7 w—A«a»ssBa-r*ii ti«B*i/V>t>ttT» 

*n&©*m#&ft*s*ifc«a»a* 
g»ufc%>© , bcn*T^'ffcsnTv^*»ofc. -tn 
at. ^©^tctnt^B^SBtg^BseiBie^^B 
r*r o, «oT«-*©«B&ajSfr*fc 

6irS6S:©Sfi*fflS-r-5c:t3&«T?*-3fc. H©«fc5fc 
Sti©«fit4BS£BlinS'&5fc#fc:. x>s?>©£B 
g£iS&T^fc©T&£. 

[0007] c©j:3c. aattB*«»ua:*«6a« 

>©fij£^s* i ss£nTv^©T*5. *asBtt**> 
sxaeafcT&ftc. ^nfcBai/fcfBttfcfcsr 

fc©T&£. 
[0 0 0 8] 

[bb©»b] *&m\ts m&mmmmma,ifi&&£Q 

"bav^iISfciB^-5«fc3»c-r-5Cifci-3TX>>'>© 
jg*fe&Bft-r*fe©T**. Bi£©BBfc 

aajsa^A* 6«a»c±-3TBjfi«fl*««a£n*a 
a. a*#x©Bafc»r*B«^©?-f**fctt*«> 

[0009] *5!?iir«£Atf. «&ig©sa&i£iswius-& 
& a^aaaa «aaf« a ©lamias n 

£>. *>*^*a»±> (a) #Kg©BB&«BjSUe-&^^6 

aaftftau <b> «m$nfcfifl*fc#«-r*-;fcx 
bsbbu (c) -^:(s*j;^-5-n©^iB©^as» 
snojrr s c t c«fc -a TB»©BBfc«ftBra*»B 

U (d) BRgmrtlcMttDttaft&U (e) SiDttf© 
* b t *^ ©*ffl©Bfl;«» * U 
(f) BJn»©BBl::B£»i««^*fc©B£»fcf* 

iu (g) bb ic ftffls z: £ t ± d . 
^•rst*«:«a»©*saisibTaB3-&, 

Ct) «afc*m»ffBBB*l«1tDB*6J«9TV»*. 

[ooio] sig»ic*v>Ttt rtKtiiii&e^&j t 

rftjg©BB!S:)@-&&J i©raCEM£»l**©* t a« 

-c&ztfi* *siWfc*v»Tfe-t©K9i)8«B«anrv» 

BJ tiSI*BmS J ?"R«©2:t#»Jt^BS©»^*ff« 
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(4) 

5 

cgtoTli. -^©.fcSftSffifc.fctfrt&wSliS* 

jtS©»a£S&a>e>ttR*£ns©*<#ST&S. ttt 
Sit. «7.^-tf>X>i?>^«0^t#^©SS* 

e««rr*;i£tts£g 

CSVmi#fcCB¥ft*K#B©5ns;fc©. fl^S JO 
(/h^©»ift*ftig-r*iltl4Rl88T*5C% 

t^SfflKtt, ±E©zrfc#8i§©B»fcjg£&£j£«: 
[0 0 11] ISil^ffiftiB^&ttljg^tgftS^&t 

^sa^©®^S5te-r5cttt, m&a tzz^nim? 

fc*. -£-©ftt>, rn5 2a©i8^»i±E©rt<« 

R5*^rr^»^3gi&**ssrt>»s^ffffJB (hip) ft£ 20 
\z£-?Tffimammzm-£vnz&m\zngv&zfr£ 

Kfc, a«©HS^C<fcoT*i#rrs;iia*B»fcU 

[0012] -^^ffie^*s^e^TBj®?it,©T* 
t. ^aB^jutftB r ' it**#aE-rs 

ctCi^Tr' *§*TtBBflstf*SSfts::i, B&te*t 50 
SMC*. ttDtClBOO* FiDfciSEVijaffiC^UT 
3aWE©«Stt3i«AV»Ci36«*lf6ns. £©.J:3ftj@3- 

&fc»iiis©iMfl*B*J:tf?^iMm©*m&£ca 

ti©*SjlWT»D. ftoTftffi^Wtl& , &©£UT#S 
2*1*. Tftfcti. *^<E>fi-&^ii5S*©S«t«fc-3T 

ftV>©T«&S. tt**T*BftjB-&fc©*flil/TBu ^ 
*(RENB') 10 8, /P*7 7. MAR-M-5 0 9. 
*125. B-190 0, B-l 9 0 0+Hf, MAR 
-M-246, >f>3*;Klnconel> 10 0. GTD— 40 
111, 7XAn^f (Waspaloy), -f>3^7 13, 

*j:tfu- 5 o o-trnvf sn-5. ;w*s o-^mar-m 

-24 7©£Tt#^-t;>S3««fi^l±, 

13Bft%>©fcUT3iH^n*jB£&©--«Trfc3. 
[0 0 13] *^^©^ft»C*V»Tli, Utaii^x? 50 



#B8¥4-3 0 9 4 5 2 

6 

v x>i?>©B#a««ijia«a©c:t s«s«s»jfi^r 

£ftft&TOBftS£ft#&MB£n«. ffctofc. 

#*a-&&aqa*;sn. *LTB?a©jett*±*m-r» 

«atLTi£fflr«.cta»r#fti'i. ftiffts, 
SS©^iS*J:^SCtt#S©^« r-*^ 

[0014] «gsflc*v»T»fcrafta«©— 
sgfi. jftm^&Bidft«4Stt©n bid* 

£K«fciHKSns«k5ft&frTK:fcV>T, SBtKSfiSL 
Tm@T*^&£»£b&*£iaBc:*©#B«T& 
4. «B*fc*tt«B£©ffTOH^ftBm43J:Bik 

a*saw*;ifca»T*f, ^©fc©aHSiBi'tc«s*j 

ifiizZ < ft S B £BI«Wag«S c o a < ft*. 

[0 0 15] *SHH©*ttfc*WTtt. *>*>*-&*B 
*£cren©BB©*M8&« CfcfcAtfSH3!lfc«fc0) 

T, g«©rt*8«SCJ:D. £MS#£*S»Lfc«© 

»S©35»t*RttCHCa«S*-r*Ct«sff*U 

vs. BjntttiBis^ra&BBttKBc&jB&frt's 
*±dsv>. i^^msMxmm&sL^z 

A Silfc— Sfc*« ± D < *o6g©*>©T?**3&> 

[ooi6] »»«ttintt^Mi4( (fc&XJ£&B9FM£ 
.to) uossns. &v>t, «art}©sis±cs8i»s 
KtfRBsns*. **«ttSffttKttMtTSKttt 
t>a5©*sa«-c**. SKi^a. raw-Bo. * 
#t^*&BSffi©^ttic*D. aafttt©^r«ffij*»*6 
&zm&m&&w?^w&xzmt5Zftz. »»«is« 
«j4Ti"j-»mfre*J:t«affKffl©»aHBBa ott* 

3i»*»*IS-&S!ltta©lMWIfcBiUT^:fcB*U#*«J: 

5c»tsn*. mmktztmtmm-^mm, %&\z 

Sfe»-r-Bit©-«(tHfct>fcoTli-&a!ltt«63»ttSjS 
■J-. w©±5ftBW©&©tctt, «!§&©»*€■«©» 

[0 0 17] «63tttftw-r«t#»I©*iBJi»C*« 

a) *fflv»r*s-&sa©«iifctt«#»**ft#s**z: 

B$J«RS»-5c:t«ST€rs. ft*. *B$ttfeB»i0. 
0 0 4^ >?@«©^S£^TS©3Wi«T*S. «ffi 



7 

%nkjm%& t mourn.? t nmstofr e. & 

[0 0 18] S?S©£®±fcf?rgJPS©«Ht}©*£tt 
US*!*. ^ettfc<£St^^^l4SS«©*©ii5S£^ 

#s±t«tii*i*ig&j@£&©i!,B+ic&su -ent 

^«fpffl (c J: o TfiS©^®fcS#1-i^B5f*9 tJSA-r 

e, «a£j£#*H-#fes©*>a>ss3!i£igjrrsiS 
g« t £ s*#TT«a^jii s mm s ■& * j: t *>t * 

[0 0 19] #SD$nfc»»ttttE«a:»?tfn53!l*. 3 

1&te^<z>&mAi$.ftcDfo\tffi z\z>z\t\z£Q. 4>£© 
iS^tlc^gWIclf^^n*. -€•©!§£, (^>fi©fi 

[0 0 2 0] S^fc, m&TZte&OXI&&m£Lfr'D 

»«Ea©*ffi«atflrr«fc«>. abncie;a«£EE««ife 
©B®ftfc8f££ixTaisn.5fc©T»?>, sfcsa© 

[0 0 2 1] Efc-«»fci£"«ntf> mTTOttftMl 
£M£?&if> SjB£&»£fi£«BiT3fca©*569!:*« 
tt, (a) SVC-^M*CT«MA*ft»FTOK&it 
«jSt)B£&a>SfHBU (b) -*Xte*J:^-€-n©«H 
©M**nOT*EfcfcJ:9Ttt*ffln*»J*L. (c) 

*10#&ttll(£lllrtCftttU (d)82ntt©£BiK:&ie 
jWWE*n«*nS©*IB«!M»U (e) MftSHKb 

Tmmtto&wmtz&Wii,mz&w&&mi&&&'5*rT 



i #B§¥4-3 0 94 5 2 

8 

zwrnrz ©fc-H^ftjasTTSSfcj^aa 

*iW;iifcJ:D. •ea^^«^*gHD«©SfSrtir 
gffi©^R6ftfciilXSlJr4Kxe*6«oTU5. -t© 
[0 0 2 2] Z.O£5\Z» *aiK©^ia«igffl)B^ 

efigB©^»fc±#&5i*S'bfcs-rt>©-c»i. -ra 
■snz. -£■©»*, x>i?>©sa!fi«s^-r*j:tfca 

■5. #f£9l©-t©te©1^fe±tffcl£«:, »S*^JS© 

SS£fcgrr*Tf3©i*§B!fc&fi£iltrc ici^ts s 

[0 0 2 3] «T, »«-©SlitliiiLT*»9i©JgS 
[0024] 

[ftJ£0i©g«] gSKISLTIfSFL 

6iS^ftiiB*»iir5fcj&©^ffi*«s«sn 
*»*>**tett, (a) m&pFsimtim&&fre>m&& 

«fct>Tfia©*ffic«jBf^K&^u, (d) m&zm& 
?zmm*-5if&tt.&-k&t&nm\zmvm&&*rrzm 

iD»S«JI8sS£rartC*«U (e) &JD#+©*Rb£«I& 
f *£#£S»*J©3i®©Kfl;«5&B53sU <f> SIS* 

t©s#***io#©*HfcfMDU (g) m&izf&mm 

[0 0 2 5] fiFiI*l>Itgftjg-&&tt, ±#mz&T> 
fcSV»iaST{c*V>TStS*J:(^-5-©tt©S*LHttH 

e> ®jg * titttm& \z \*x.f&im&tz 

BWatt©«Hfi«ac*V>T«Jfi^II6a:l8«&&«« 

[0 0 2 6] BICli, *»^CftoTS!igU#-5ft« 
AT*5. MS 2 0 ©££!!£«». glffibfilSKjgft 

[0 0 2 7] SS2 OSr^taEoTBHt^ilJiS^ 
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(6) 



#B|SF4-30 94 5 2 



9 



10 



r*ttM» 20 ©*£**■■■«**. 1* 3 ^ 326 
sa 2 o ©*#©rt6Sfc&ai>-T:v>T, ss 3 o kxm 

ViTVJJttVi. C©«OlW«i8 2ttV»J?K»**»»ff 



jSfi^&EWK 3 F : 3e'» l '"V J « !,v -* 3 ''' 

-C, rtSXBS3 2»i-©Xg*K^Tffl«Sn^Ol* 

^fc«ttt3EittRfc»** v cv>*©-c*9T, CK) 

jStCl8UT»ifct^«*S^^ 3 7 5 8 3 4 7*9M 
[0 0 2 81 KS2 0ti*fc« *n©*«fc«^fc^lB 
3*ITV>*. 3 4 liftftMi 3 6 CioT^S 

Ktt (fcfcAIUMW 3 8*^trctfe*5. 
3 2 *B*r*fc»«*2 Ofc**«EEH*«l'fc« 
•&T?% (SESffcH^fc) 3 4 ti»*snft 
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